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In expe r imen t s  on mice  hexobarbi ta l ,  alone and together  with f i - m e r c a p t o p r o p y l a m i n e ,  cy s t -  
amine hydrochlor ide ,  and cys t amine  hydrobromide ,  was injected 1.5-2 h af ter  i r rad ia t ion  of 
the animals  w i t h T - r a y s  (dose 900 R). All th ree  r ad iop ro t ec to r s  were  shown to potent iate  the 
narco t ic  action of hexobarbi ta l  {by 2.8-7 t imes  in un i r rad ia ted  and 6.8-17.7 t imes  in i r r a d i a -  
ted mice  com pa red  with the co r respond ing  control) .  The longest  narcot ic  effect  was obse rved  
as a r e su l t  of the combined adminis t ra t ion  of hexobarbi ta l  and cys tamine  hydrobromide .  

The r e spons e  of the i r r ad ia t ed  o rgan i sm to na rco t i cs  is dependent to a ce r ta in  extent on the chemica l  
s t r u c t u r e  of the compound, the s e v e r i t y  of the radiat ion injury, and the per iod of deve lopment  of radia t ion  
s i ckness .  Fo r  example ,  the narco t ic  effect  of ba rb i t u r a t e s  during the f i r s t  hours  a f te r  genera l  exposure  to 
ionizing radiat ion,  producing acute radia t ion s ickness  of the [ Ind-IHrd degree,  is weakened. However,  the 
toxic effect  of these  na rco t i cs  is not only not reduced  but is even potentiated.  In the initial per iod  of r a d i a -  
t ion s ickness  and, in pa r t i cu la r ,  at its height: sens i t iv i ty  to ba rb i tu ra t e s  is cons iderab ly  inc reased  [1-5]. 

It has  a lso  been  shown exper imen ta l ly  that  many  r ad iop ro t ec to r s  and, in pa r t i cu l a r ,  those of the amino-  
thiol group m a y  cons iderab ly  potent ia te  the narcot ic  effect  of general  anes the t ics  and, in pa r t i cu la r ,  of b a r -  
b i t u r a t e s  [6]. 

However,  no expe r imen ta l  da ta  re la t ing  to the potent iat ing action of r ad iop ro t ec to r s  on the narcot ic  
effect  of genera l  anes the t ics  in radia t ion s ickness  can be  found in the l i t e r a tu re .  

It was t he re fo re  decided to inves t iga te  the action of hexobarbi ta l  in combinat ion with r ad iop ro t ec to r s  
in i r r ad ia ted  animals .  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on 643 noninbred ma le  albino mice  weighing 20-22 g. The mice  were  
i r r ad ia t ed  with a Co 60 7 - r a y  appara tus  in a dose  of 900 R. This dose  is the min imal  absolute ly  le thal  dose  
for  mice .  The solution of hexobarbi ta l  and solution of hexobarbi ta l  with the r ad iopro tec to r  were  p r e p a r e d  
i m m e d i a t e l y  be fo re  use  and injected in t raper i tonea l ly  1.5-2 h af ter  i r rad ia t ion  in the following doses  : hexo- 
ba rb i t a l  75 mg/kg ,  fi - m e r c a p t o p r o p y l a m i n e  (MPA), cys tamine  hydrochlor ide ,  and cys tamine  h y d r o b r o m i d e -  
100 m g / k g  each (calculated as the salt) .  The narcot ic  effect  was e s t ima ted  f rom the t ime  of onset  and dura -  
t ion of the l a t e r a l  posi t ion.  

bi ta l  

E X P E R I M E N T A L  R E S U L T S  

The r e su l t s  (Table 1) show that  all three  r ad iop ro t ec to r s  potent ia ted the narcot ic  action of hexobar -  
(by 2.8-7 t imes  in the un i r rad ia ted  and 6.8-17o7 t imes  in the i r r ad ia ted  animals  c o m p a r e d  with the 
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T A B L E  1. D u r a t i o n  of N a r c o t i c  Ef fec t  of H e x o b a r b i t a l  C o m b i n e d  with 
R a d i o p r o t e c t o r s  in I r r a d i a t e d  and U n i r r a d i ~ t e d  A n i m a l s  

Preparation 

Hexobarbital . . . . . . . . . . . . . . . . . . . .  
Hexobarbital +Cystamine hydrochloride, . 
Hexobarbital . . . . . . . . . . . . .  . . . . . .  
Hexobarbital +Cystamine hydrochloride, , 
Hexobarbital . . . . . . . . . . . . . . . . . . .  
Hexobarbital + Cykamine hydrobromide, . 
Hexobarbital . . . . . . . . . . . . . . . . . . .  
Hexobarbital +Cystamine hydrobromide. 
Hexobarbital . . . . . . . . . . . . . . . . . . .  
Hexobarbital +Dose of irradiation (in R). 
Hexobarbital . . . . . . . . . . . . . . . . . .  
Hexobarbital *Dose of irradiation (in R). 

* P < 0.05 
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c o m p a r e d  wi th  the  c o r r e s p o n d i n g  c o n t r o l .  

10 ,2  -+  1,2 
44,8---+-9,2 * 
3,5~0,6 

32,6~8,2" 
12,6- ' -  1 ,6  
88,4----- 10,2" 
2,8+0,3 

49,6~8,9" 
12,7-----1,3 
36,6-----4,7* 
4,6+0,6 

31,3----+ 6,6 * 

c o r r e s p o n d i n g  con t ro l ) ,  and c o n s i d e r a b l y  i n c r e a s e d  the l eng th  of t i m e  spen t  b y  the  a n i m a l s  in the  l a t e r a l  
p o s i t i o  m No s i g n i f i c a n t  d i f f e r e n c e  was  found in the  t i m e  of i t s  onse t ,  bu t  the  p e r i o d  of e x c i t a t i o n  w a s  l e s s  
m a r k e d  in the  m i c e  r e c e i v i n g  h e x o b a r b i t a l  c o m b i n e d  with  the  r a d i o p r o t e c t o r s .  The  m o s t  p r o l o n g e d  n a r c o t i c  
e f fec t  was  o b s e r v e d  a f t e r  the  c o m b i n e d  a d m i n i s t r a t i o n  of h e x o b a r b i t a l  and c y s t a m i n e  h y d r o b r o m i d e .  

In the  w r i t e r s '  op in ion  t h e s e  r e s u l t s  a r e  of c o n s i d e r a b l e  p r a c t i c a l  i m p o r t a n c e  in  s u r g e r y .  I t  m u s t  a l s o  
b e  r e m e m b e r e d  tha t  the  a m i n o t h i o l s  r e d u c e  v a s c u l a r  p e r m e a b i l i t y ,  d e c r e a s e  the  b l o o d  c lo t t i ng  t i m e ,  and 
m a y  have  a b e n e f i c i a l  e f fec t  on the  c o u r s e  and ou t c ome  of acu te  r a d i a t i o n  s i c k n e s s .  
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